replacement. However, if the rather lower PCV and hence total hTmoglobin content is considered undesirable, alternative methods are available to cover this need.
Although the equipment used is of considerable complexity this is in no way contrary to the requirements set out in the introduction. This complexity stems from the design concept as a research tool for investigating a range of parameters under laboratory conditions. A unit designed for the practical application of established principles could be simple and compact. A conservative estimate of the capabilities of such a single unit is 25 pints thawed per hour. Equipment designed specifically for the storage and transport of frozen blood is not currently available but its construction is quite feasible with modern technology.
The degree of hmemolysis produced by this method of storage is sufficient to produce a plasma potassium level of approx 20 mEq/l. and a free haemoglobin level of 400-500 mg/100 ml of plasma in the thawed product. It is suggested that these figures should be interpreted in terms of what is acceptable under emergency conditions rather than by the standards of peace-time blood banking practice.
Summary
The aim of this paper has been to present some of the data which have been obtained with a longterm blood storage process suitable for emergency use. The average cell recovery of 48 pints of thawed blood produced for clinical trial has been 96-7 %. Reports of the clinical assessment of the storage process will be presented separately. It is considered that under emergency conditions processed blood would be given to a patient within forty-eight hours of thawing, and the K+ level of this blood would be between 16 and 19 mEq/l. This level of K+ approximates to that found in normal bank blood stored in a blood refrigerator for ten to fourteen days, which is the age at which a high percentage of ordinary transfusion blood is used.
The very paucity of reliable information on the Hb-Hp complex in man when the plasma Hb is high was justification for studying the complex. Samples of blood were taken between 0 and 72 hours following transfusion. It was found that even where plasma hemoglobin level rose to 120 mg/100 ml, clearance of excess plasma hemoglobin occurred within twelve hours of the completion of the transfusion.
Of particular interest was the speed of regeneration of the haptoglobins. It had started within four hours, was about half-way at twenty-four hours and was substantially normal in seventytwo hours. This speed of regeneration could be a matter of importance if repeated transfusions are anticipated.
No clinical studies of a transfusion fluid would be satisfactory without some concomitant biochemical studies. This has been true in the clinical studies of LNP blood where consideration has to be given to: (1) Selection of subjects: Patients requiring transfusion were discussed between the doctors responsible for the patient and for the blood. The criteria for use of the LNP blood was that the patient would benefit and that knowledge concerning LNP blood would be increased.
Grouping and cross-matching: At the time of initial collection, blood was grouped and recorded. The grouping and recording was checked prior to processing and the blood group clearly marked on the can in which the blood would be frozen. Six plastic pilot tubes each of 5 ml capacity were prepared for cross-match purposes at the time the blood was prepared for freezing. Cross-matching was performed as required, in the hospital laboratory. The first twelve-hour specimen of urine showed no evidence of hkmoglobinuria, cells or casts.
Case 2 Mrs H, aged 43 This woman had a radical mastectomy and received 2 pints of LNP blood. The 2 pints had been in storage for one month and they showed himolysis levels of 2-8% and 2-9% at the time of transfusion. No transfusion reactions occurred and the biochemical findings before transfusion and four hours after were:
Composition oftransfusion material: All the transfusions were made using the following material: liquid nitrogen preserved blood+ additive 600 ml, blood packed cell volume 35%, additive (polyvinylpyrrolidone) concentration 6 5 %, himolysed cells 2-4 %.
All the blood used had been stored in the frozen state for periods between one month and fifteen months. Random studies confirmed earlier work which showed that the twenty-four-hour survival of erythrocytes was some 10-15 % poorer than fresh bank blood.
Parameters studied: So far, parameters studied have been deliberately limited. A wider range of results will be available in due course as it is found practicable to stop certain measurements which show constancy and no deviation from the normal, and replace them with other parameters. As a first step, efforts have been made to watch for any signs of transfusion reactions, and to study pre-and post-transfusion levels of plasma himoglobin and haptaglobin, blood urea and bilirubin. There was no post-transfusion himoglobinuria and no cells or casts were in the urine.
It can be argued that the only true test of a transfusion fluid is its use in cases of oligaemic shock. No attempt has yet been made to study the effects of LNP blood in such cases but one lone case was of interest.
Case 5 Mr A, aged 42 A previously fit man was involved in a road accident and sustained fractures of the humerus and ribs and internal injuries.
He received 2 pints of fresh blood, but later his condition deteriorated and he received additionally 2 pints of LNP blood, reversing his state of shock. The blood had been in storage for five months and nine months and was 2-2 % and 2 % haemolysed at the time of transfusion. At laparotomy, a ruptured spleen and kidney were found, necessitating splenectomy and nephrectomy.
The patient showed no transfusion reaction, and the biochemical findings before and twenty-four hours after transfusion were: A considerable amount of literature is now appearing on the subject of the dangers of blood transfusion and of a too casual approach to the same -this has emanated from both sides of the Atlantic. Attention has been drawn to syringeborne hepatitis and haemosiderosis amongst other conditions.
As it stands today, this blood would be invaluable in nuclear war, and requests have already been made, even at this stage, to store blood of rare groups in the plant to avoidwastage.
Endeavours continue to reduce heemolysis. A
